The purpose of this article is to adopt the CAMELS model to the bank credit risk rating by using simple indicators from publicly available quantifiable information retrieval from their financial statements. Then, it is to test its empirical validation after completion of its revised methodology in 2012 as response to the sub-prime crisis using the rating "all-in" of 128 banks rated by Moody"s of 29 EMENA countries. We use "ordered logit" regression for the variable to explain the rating classes and the bootstrap resampling techniques to assess the stability degree of the best model selected with the information criteria"s AIC. Under this scheme, the explanatory powers measured by Pseudo R2 of the best model is 56.47%. The results show that the two components: intrinsic credit quality and the support of the environment measured respectively by CAMEL factors and the proposed "S" factor determine well the "all-in" ratings. The sovereign rating of the bank establishment country, the size and the "stand-alone" rating of the bank are the most relevant variables.
from the lessons of this crisis (Packer & Tarashev, 2011) and new developments in the financial sector.
The design of a model "over measure" explaining these ratings allows to identify the determinants of the BCRR useful for banks to know the main specific factors and to open to researchers the path to make comparisons over time and space. The results show that the two components: intrinsic credit quality and the support of the environment measured respectively by CAMEL and Support factors determine well the "all-in" ratings. The sovereign rating of the country where the bank is domiciled, the size and the "stand-alone" rating of the bank are largely the most relevant variables to explain them.
The rest of this paper is structured as follows: in the second section, we will present an overview of the review of the theoretical and empirical literature on publicly available quantifiable information determinants of the BCRR. In the third section, we will present the conceptual framework of the "all-in" rating model and our research hypotheses. The fourth section, we present methodological aspects required to test the validity and robustness of the models. The fifth section, we will analyze the results of empirical validation. And in section 6, we will finish this work by a few words as a conclusion.
The Literature Review
The scientific literature that we present focus on the question of defining quantifiable publicly available information of bank credit risk rating assigned by the CRAs. The reduced number of research on modeling and forecasting the BCRR (Salvador et al., 2014) concerned mainly the "stand-alone" ratings: «Bank Financial Strength Ratings "BFSR"» of Moody"s (Poon, Firth, & Fung, 1999; Laruccia & Revoltella, 2000; Peresetsky & Karminsky, 2011; Ö güt, Doğanay, Ceylan, & Aktaş, 2012 and Salvador et al., 2014) et «Bank Viability Rating "BVR"» (previously called "Individual Rating "IR"") of FitchRatings (Hammer, Kogan, & Lejeune, 2012 and Salvador et al., 2014) . Since 2011, researchers have started to be interested in the "all-in" ratings (Van Laere & Baesens, 2011; Bissoondoyal-Bheenick & Treepongkaruna, 2011; Peresetsky & Karminsky, 2011; Chen, 2012; Van Laere, Vantieghem, & Baesens, 2012; Shen, Huang, & Hasan, 2012; Orsenigo & Vercellis, 2013; Salvador et al., 2014 and Gogas, Papadimitriou, & Agrapetidou, 2014) . The issuing ratings used by Pagratis and Stringa (2009) 
The research has shown that there are two ways to identify the important factors and relevant variables that measure them. The first way is to go from a major set of variables without ranking prior in categories or factors predefined by theoretical and empirical studies to use linear dimensionality reduction techniques (Poon et al., 1999; Laruccia & Revoltella, 2000; Ö güt et al., 2012; Orsenigo & Vercellis, 2013) and/or non-linear (Orsenigo & Vercellis, 2013) and then proceed with the application of different methods of analysis (linear regression, discriminant analysis,...) of the coefficients of the main factors or variables that represent the better.
The second way is to go with a relatively smaller set of variables over factors predefined based on previous studies and use the methods of analysis directly on these variables (Pagratis & Stringa, 2009; Van Laere & Baesens, 2011; Bissoondoyal-Bheenick & Treepongkaruna, 2011; Peresetsky & Karminsky, 2011; Chen, 2012; Van Laere et al., 2012; Shen et al., 2012; Salvador et al., 2014; Gogas et al., 2014) . Some studies have used the stepwise procedure to select the best model (Laruccia & Revoltella, 2000; Godlewski, 2004; Van Laere & Baesens, 2011; Van Laere et al., 2012; Distinguin, Hasan, & Tarazi, 2013; and Gogas et al., 2014) .
The unanimous result is that approximately two thirds of the ratings can be expected on the basis of a reduced number of financial and accounting statistics publicly available (Shen et al., 2012) . But none of this work has addressed the question of the determinants of the BCRR after the completion of the revision of the methodology in response to one of the most deeply moving crises in the financial world, the sub-prime crisis. Table 1 summarizes a selection of these works with their key results. We are going to highlight those works as we move forward in the presentation of the sections of this work.
Conceptual Framework and Research Hypothesis
The investigation of the scientific literature and specific documents on CRAs revealed methodologies showed that there are two components to the BCRR (Damak & Chichti, 2018) . The first groups the internal factors for the assessment of the Bank intrinsic credit quality (stand-alone). The second includes the external factors for the assessment of environmental support (supports). The "all-in" rating (Note 1) represents the resultant of these two components. Since the revision of the methodology has affected these two components, we are led to develop a model to explain this rating, despite the difficulties of modeling reported by FitchRatings (2006) . The use of "stand-alone" rating has limited the study to the factors of intrinsic credit quality without taking into account the support of the environment. 1-Total problem loans/Total loans net 2-Net "charge offs"/Total loans net 3-(Total Revenue-interest income)/Operating income 4-Liquid asset/Total assets 5-Tier1 ratio 6-Total capital ratio 7-ROA 8-ROE
Peresetsky & Karminsky (2011)
1135 "all-in" ratings (rating of deposit (DR) in foreign currency) and "stand alone" "BFSR" of 1-other operating income to average total assets, 2-equity to customer and short-term funding 3-equity to liabilities 4-equity to liabilities 5-net loan to total assets 6-net loans to customer and short-term funding 7-loan loss reserve to gross loans 8-net interest revenue to average total assets 9-non-interest expense to average assets 10-ROA 11-ROE 12-the logarithm of total assets Van Laere et al.
"all-in" ratings of Moody"s and S&P"s from 2000 to 2011 of 505 banks rated by Moody"s and 552 by S&P"s of 40 countries 1-Common equity to total assets 2-Loans to total assets 3-Loan loss provisions to total assets 4-Cost to income 5-ROE 6-Deposits to total assets 7-Sovereign ratings 8-Ln total assets 9-Z-index
Shen et al. (2012)
"all-in" ratings in S&P"s from 2002
to 2008 of 3347 observations of 86 countries 1-Net income/total assets 2-Liquid assets/deposits and short-term funding 3-Capital adequacy ratio (Tier1) 4-Cost/income 5-Loan loss provisions to net interest revenues 6-Log total assets 7-S&P"s sovereign credit rating 8-Information disclosure quality 9-Quality of bureaucracy of a country and a country"s corruption level 
1-Net interest margin
2-Cost to income 3-Ln total assets 4-Operating income 5-Non-interest expenses on average assets 6-Return on average equity (ROE) 7-Net income 8-Customer and short-term funding 9-Return on average assets (ROA) 10-Overheads 11-Net loans on total assets 1-Ln total assets in the year N-1 prior to the rating 2-Ln total assets in the year N-2 3-LT assets/total assets three year N-3 before the rating 4-LT assets/total assets four year N-4 before the rating 5-Bank"s capital structure three years prior 6-Financial gains or losses from securities as a percentage of total interest income four years before the rating 7-Net interest margin lagged two years 8-Net operating income lagged two years 9 -Y ield on earning assets lagged two years Source. This table is the construction of the author from the collected studies.
Then, our "all-in" rating model (1) is as follows:
Rating "all-in" = f (intrinsic credit quality of the bank, environment support) So our first hypothesis is formulated thus:
The determinants of the "all-in" rating belong to two components: intrinsic credit quality and environment support.
"The study of these two components includes qualitative/subjective factors and other quantitative/objectives" (Salvador et al., 2014, p. 17) . Despite the declarations of the CRAs and the results of previous studies that quantitative measures are only a part of the decision of the bank rating variables, several studies, such as Peresetsky and Karminsky (2011) , have shown that models based solely on quantifiable public information can approach the ratings in a reasonable manner. In a first time, we will follow these authors and leave aside the qualitative determinants to focus on the quantitative determinants (Note 2). In subsections 3-1 and 3-2, we define the analytical quantifiable factors of the two components. And in second time in subsection 3-3, we introduce the "stand-alone" rating generating from the rating process after the analysis of his relation with the "all-in" rating.
Analytical Quantifiable Factors of the Bank Intrinsic Credit Quality (Stand-Alone)
The study of academic works and of specific documentation dealing with their methodologies revealed by the CRAs before and after revision (Moody"s, 1999a (Moody"s, , 1999b (Moody"s, , 2012d and the counting of public information on their rating reports show a coherence between the quantitative assessment of the bank"s intrinsic credit quality factors and the famous CAMEL model. Since his introduction in the 1980s by the U.S. supervisory authorities as a system of rating for the examination of banking institutions, several researchers have studied and investigated bank"s performance using this model (Agyei, 2016) . This model is based on five factors of fundamental analysis: Capital, Assets, Management, Earnings and Liquidity; of assessment of the financial health of banks. In 1996, the "Sensitivity to Market Risk" is added as a sixth factor to this model (Yüksel et al., 2015) . Derviz and Podpiera (2008) see that the CAMELS model, under its composite and component form, is generally accepted as a monitoring instrument and important research subject for those who are interested in the behavior of the banks for academic or applied purposes. A lot of research, such as Derviz and Podpiera (2008) and Yüksel et al. (2015) , illustrate the relationship between several financial ratios (classified into CAMEL(S) model factors or not) and bank credit risk rating but this famous model is not fully adapted to the "all-in" rating. Therefore, since the BCRR is a relative measure of the credit risk only (without taking into account other banking risk in a separate way), we will ignore this added factor and take the first five factors as the first component of our "all-in" rating model (Note 3).
Capital (C)
The capital of the bank is intended to absorb unexpected losses in case of difficulty. Equity protects depositors, creditors and investors against expected losses that would be incurred by them (FitchRatings, 2011) . The CRAs are looking to assess the appropriate level of own funds which must be assigned to each trade bank risk: credit risk, market risk, risk of off balance sheet and risk inherent to the nature of the activity. Estrella, Park and Peristiani (2002) showed that the information provided by the bank credit ratings is correlated to those provided by the capital ratios. Several authors (Shen et al., 2012; Salvador et al., 2014 ; for example) have found that well-capitalized banks have a better probability of getting a high rating.
Assets (A)
The quality of the assets refers primarily to performing assets productive of income at the bank, which are essentially formed by the portfolio of securities (market risk) and the portfolio of loans (credit risk), as well as the elements of off-balance sheet (for example: guarantees, letters of credit and the instruments derived). Moody"s ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 9; 2018 (1999a , 1999b states that the biggest risk to which the holder of a security issued by a bank is the fact that the institution may suffer from asset quality not recognized problem. Accordingly, a bank with a poor quality of assets is closer to insolvency and is therefore associated with a low rating. Many studies in the literature have stated that banks with better quality of assets tend to acquire a higher rating (Gogas et al., 2014; …) .
Management (M)
The quality of the management is the subjective element of the CAMEL model and the most difficult to capture quantitatively. It is the ability of managers to generate the maximum revenue of performing assets available while controlling the expenses of the bank. It spans a wide range of quality characteristics, such as the report cost-efficiency, experience and integrity, reputation and expertise, strategic planning and the ability to maintain an internal and external effective communication, that affect the level of risk and the quality of the income of the bank. Several works (Van Laere et al., 2012; Orsenigo & Vercellis, 2013; ...) confirmed that efficient banks tend to get high ratings.
Earnings (E)
The CRAs consider profitability as the ultimate determinant of the success or failure of an institution and the key factor in the assessment of the quality of credit from a bank. They measure the ability of an institution to create value and to maintain or improve the level of capital by adding to his stock of stable resources. Analysts seek to understand the potential for profits, which protect against the risks inherent in the activity that it performs, in view of its importance for the institution while defending its market positions. More are the bank profits, easier the losses are absorbed and higher should be the rating of bank credit. Almost all of the empirical studies (see table 1 ) have confirmed this conclusion.
Liquidity (L)
The CRAs declare that a liquidity crisis is often the immediate cause of a bank failure while high liquidity can help a fragile institution to ensure its refinancing in difficult times. It is more important in the analysis of weak financial institutions because they are more sensitive to loss of customer confidence and the abrupt withdrawal of funds (Moody"s, 1999a (Moody"s, , 1999b . Shen et al. (2012) indicated that the ratings increase with the bank liquidity amount and vice versa.
Therefore, our second hypothesis is formulated thus:
H 2 : CAMEL factors explain partly the "all-in" rating.
Analytical Quantifiable Factors of the Environment Support (Supports)
The second component of the model of the "all-in" rating is relative to the "support of environment" assessment and represent the "S" factor that we propose. Indeed, Moody"s (2007b Moody"s ( , 2007c Moody"s ( , 2012d ) distinguishes between systemic support (national Government) and not systemic ("parents", group, regional and local government). But in the academic literature on the BCRR determinants, the authors retain support variables (such as sovereign risk and/or bank size) implicit without classified it in specific factors. Packer and Tarashev (2011) stressed the remarkable importance of external support, particularly in the crisis of sub-prime where economic authorities have come to the rescue of some banks in order to prevent their failure.
The empirical works, to our knowledge, that have distinguished the second component of the first (the intrinsic credit quality) explicitly in modeling the "all-in" rating are those of Peresetsky and Karminsky (2011) and Salvador et al. (2014) but without classification of the variables in the different support sub-factors. We will follow these authors and present them independently of the environment support sub-factors defined by Moody"s because of the affiliation measurement variables to more than one factor. Supports variables selected to measure the environment support of the bank are the sovereign rating of the country of the bank, its size, the origin of capital and its activity.
Sovereign Rating
Consistent with other ratings, the sovereign rating is the assessment of the ability and the willingness of governments to meet their financial obligations (Al-sakka, Gwilymo, & Nhung, 2013). Moody"s (2012b, p. 1) specifies that "Deterioration in sovereign credit quality can directly affect the credit standing of other issuers domiciled within the sovereign, and, more generally, tends to be associated with macroeconomic and financial market trends that are unfavorable for all issuers".
The introduction of the sovereign rating as a variable to control sovereign credit risk, in the country where the bank is domiciled, is to take account of the potential effects around the country. One of the causes of these effects is the difference in regulation and surveillance investigated among other by Barth, Caprio, and Levine (2004) . Aktug, Nayar, and Vasconcellos (2013) showed that the characteristics of the banking sector as the concentration of the ijef.ccsenet.org
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Al-sakka et al. (2013) also showed that degradation of sovereign ratings and negative signals from surveillance in developed European countries during the current debt crisis have important effects on the degradations of the ratings of the banks. These results show that the BCRR are strongly related to the sovereign ratings and the banks located in countries with low ratings of sovereign credit risk tend to have weak BCRR (Hammer et al., 2012; Shen et al., 2012; …) .
A bank with a low sovereign rating of his establishment country tends to have a weak "all-in" rating.
Size of the Bank
McAllister and McManus (1993) stressed that the big banks have better possibilities of diversification of risks and reduction of financing costs than smaller banks. In addition, the existence of economies of scale should allow large banks to benefit from the efficiency gains in cost, but the inherent complexity of the big banks relatively mitigates this effect.
Several studies (Pankoke, 2014; Drehmann & Tarashev, 2011a , 2011b Pais & Stork, 2013; …) confirmed that the size measures the systemic importance of a banking institution and represents a main determinant confirming the usual argument of "Too Big To Fail "TBTF"". However, Haldane and Madouros (2012) have shown that there is no solid evidence to indicate that major banks are less risky investments, except for the fact that they are too big to be allowed to fail.
The CRAs, on their side, support this principle (Moody"s, 2002) . In fact, Hau, Langfield and Marques-Ibanez (2013) , by examining the quality of the BCRR attributed by the three largest CRAs in 16 countries (United States of America and 15 countries of Europe) between 1990-2011, found that on average, the big banks receive higher ratings which help to perpetuate the existence of the principle of "TBTF" of banks.
H 4 : A big bank tends to have a higher "all-in" rating.
Origin of Capital
Iannotta, Nocera and Sironi (2013) showed a significant difference in the risk of default and operating levels in public versus private banks. They point out that public banks have a higher risk of exploitation (measured by the "stand-alone" rating) but a risk of default (measured by the "all-in" rating) lower than that of private banks, indicating that the presence of Government support may generate moral hazard and induce a higher risk of operational decision-making. These results find their foundations in several theoretical and empirical works (for example, Demirgüç-Kunt & Detragiache, 2002; Iannotta et al., 2013) . Consistent with these studies, Moody"s (1999a Moody"s ( , 1999b Moody"s ( , 2012d declares the importance of ownership of the capital to the State for systemic support. Then, the membership of the bank in whole or in part to the State negatively affects the rating "stand-alone" but positively the "all-in" rating.
H 5 : A public bank enjoys a good "all-in" rating.
Activity of the Bank
Van Laere and Baesens (2011) and Chen (2012) have found that if the model of functioning of the bank is not enough diversity, banks will not receive a high rating. Salvador et al. (2014) showed that CRAs punish not diversified banks that concentrate their balance sheet on the credit activity. They state that with the onset of the sub-prime crisis, the small and medium-sized Spanish saving banks were penalized more intensely by the CRAs because of the business model followed by a number of saving banks, based on the credit traditional activity and focused on real estate-related activities. Consistent with these studies, Moody"s (1999a Moody"s ( , 1999b Moody"s ( , 2012d said the importance of the universality of the bank for the BCRR. Then, we can infer that a universal bank will have more chance of having a best "all-in" rating.
H 6 : A universal bank enjoys a good "all-in" rating.
After the explanation of the different factors and presentation of assumptions related to the validity of the "all-in" rating model (1), we can write: Vol. 10, No. 9; 2018 determinants the qualitative ones, the confidential information arising from meetings of analysts in CRAs with bank officials and the experienced analyst opinion. Iannotta et al. (2013) have considered it as a measure of exploitation risk of the bank. This rating is a function of micro and macro-economic factors (Moody"s, 2007a (Moody"s, , 2012d ) and the last factor incorporates the ordinary external supports (Note 4) versus the extra-ordinary external supports that are evaluated in the second compound of "all-in" rating (Packer & Tarashev, 2011; Damak & Chichti, 2017) . Laruccia and Revoltella (2000) conclude that the "stand-alone" rating contents more information than the CAMEL variables and just a part of the information content in support variables. Therefore, our last hypothesis is formulated thus:
The "stand-alone" rating completes the information"s about bank credit risk measured by the "all-in" rating that our CAMEL"S" model do not contain.
Then, after the assumption related to the relation between the "all-in" and "stand-alone" ratings, we can write our "all-in" rating model (2) as follows: Source. This table is the construction of the author. Notes. 1-The numerators and denominators of each ratios definitions are those of S&P"s (July 2012). 2-The variables used to measure the CAMEL factors were selected from 29 variables. Some of these ratios are pre-calculated by S&P"s and others are calculated (by the author) by using the items of the financial statements contained in the annexes to the reports of 2012. The choice has been dictated in part by the existing empirical literature (see table 1), and on the other hand, by the results of the regressions of type "step-wise" as performed by Godlewski (2004) .
3-Total Credits = customer credit + other real loans. 4-Operating expenses= interest expenses + non-interest expenses. 5-Total (net) loans= loans to banks (net) + loans (net) to customer. 6-We chose to follow these authors and measure the size by the total adjusted assets. Drehmann & Tarashev (2011a, b) have used another measure «total liabilities non-bank». 7-Selected "all-in" Moody"s ratings are "Long Term Rating". 8 -Some classes have been combined because of the small number of observations.
Methodological Aspects

The Explanatory Variables
We followed Van Laere et al. (2012) and Distinguin et al. (2013) and select more than one variable to represent each CAMEL factor, because the CRAs based on a set of information to assess each factor of solvency of the banks. Each variable found at least one relevant time in previous studies on the determinants of the BCRR. The explanatory variables used, after the recount (Note 5), are presented in Table 2 . We also indicate previous empirical work in which each variable has proved to be relevant. All the CAMEL variables of the intrinsic credit quality factors are three-year averages that previous rating year. Our data source is the "S&P Capital IQ" database (Note 6).
The Variables to Explain
Our empirical study uses Moody"s "all-in" and "stand-alone" ratings collected from its website. We chose to conduct the study on the class of rating by making numerical conversions (Note 7) (see Table 2 ).
Sample Characteristics
We have restricted our sample to the banks of Europe, Middle East and North Africa (EMENA) countries (see Table 3 ) to control and beyond limited the effect of the heterogeneity of the sample biases that may hide convincing evidence for the validation of our assumptions. The banks of Europe are selected, on the one hand, by the fact that the European region has the highest number of rated banks (Shen et al., 2012) . On the other hand, the rating movement adjustment, across the universe, based on the methodologies reviewed in the first half of 2012 has created a large number of changes, primarily downgrade, in the ratings of the banks in the countries of Europe (Packer & Tarashev, 2011; Moody"s, 2012a Moody"s, , 2012c . Over 2075 banks rated by Moody"s in 2014, 923 are banks located in EMENA. We collected 332 banks. But only 128 banks of 29 countries were included in the final sample, after the elimination of incomplete records. These are the banks rated by Moody"s in July 2012 which have a complete "stand-alone" account on "S&P Capital IQ" database.
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Analytical Methods
After univariate and bivariate descriptive analyses (Note 8), we will follow Laruccia and Revoltella (2000), Peresetsky and Karminsky (2011) ; and Van Laere and Baesens (2011) and use for our empirical study "ordered logit" regression (Scott & Freese, 2006) for the variable to explain the numerical value of the rating classes (decreasing scale of 5 to 1).
To test the validity of our seven hypotheses, we will run some regressions of "all-in" or "stand-alone" ratings (equations from 1 to 10) with differing combinations of variable sets. We will do this in three steps. In the first one, we will run the regressions of the following equations to capture "all-in" rating quantitative factor determinants and compare their explanatory powers measured by Pseudo R2.
Rating "all-in" it = f(CAMEL)= f(A it-1 ) + ε 1it
(1)
Rating "all-in" it = f(Supports)= f(B it ) + ε 2it (2)
Rating "all-in" it = f(CAMEL"S")= f(A it-1 + B it ) + ε 3it
In the second step, we will run the regressions of the following equations of "all-in" ratings using "stand-alone" rating as an addition explanatory variable. The objective pursued with the introduction of this variable is to determine whether it improves the explanatory power of the "all-in" rating model. The improvement without causing multicollinearity will be an evidence that the "stand-alone" rating assessing the bank intrinsic credit quality contains some complementary factors not include in the equations of the first step.
In the last step and in order to improve the analyses of the relation between these two ratings and our CAMEL"S" model, we also run three regressions of the "stand-alone" rating with each set of variables and compare their explanatory powers. 
Where,
Rating "all-in" it is the vector of the numeric value of Moody"s "all-in" rating class (with symbol given "VNCM1-5") of the bank i in the period t (t = 2012).
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A it-1 is the matrix of quantifiable variables (see table 2) for the assessment of the intrinsic credit quality of the bank i in the period t-1 preceding the period t (t = 2012) of the rating under review.
B it is the matrix of quantifiable variables (see table 2) for the evaluation of the environment supports of the bank i in the period t (t = 2012) of the rating under review.
ε pit are the vectors of the residues of the p th equation (p = 1,..., 10). The error term represents the part of the specification error and captures all of the private information that are formed by the confidential information held by Moody"s about the bank i in the period t (t = 2012) and the interpretation of the expert group in charge of the folder.
For each regression, we will proceed to diagnose the multi-collinearity with the Variance Inflation Factor "VIF" (Note 9) and to compare the statistic quality with the Akaike Information Criterion "AIC"(Note 10). And for the two models, we will diagnose the model stability with Bootstrap Inclusion Fractions "BIF" (Note 11) advocated by Nunez, Steyerberg, & Nunez, 2011 and will test their predictive powers by calculating the correct classification percentage. And given that the number of observations in our sample is not important for taking a sub-sample; we will test the robustness of our hypotheses by using the bootstrapping approach with 1000 replications (Note 12).
Analysis of Results
Univariate and Bivariate Descriptive Analyses
The averages for all continuous variables and proportions of the dummy variables calculated using the whole sample of banks, broken down on the five "all-in" rating classes are presented in table 4. The frequency (in %) for the category of investment is 65.62% (48/128) concentrate in class A (37/128). The increase of: ANP/EC and CE/TAA and the reduction of RS M have perfectly consistent with lower rating classes referred to bad risk. The influence of other variables in the Moody"s "all-in" rating is not clear. The matrix of correlations between the variables in table 5 shows of the Pearson coefficients less than 70%. *Significance at 5%. Source. Author" calculation.
Multivariate Analysis
"All-In" Rating Quantitative Factor Determinants
The first results of regressions of "all-in" ratings are summarized in table 6. The regressions are globally significant (at 1%) and in general, the estimated coefficients have the expected signs (Note 13). The explanatory power measured by Pseudo R2 of the regressions of the class numerical values to the ten CAMEL variables (column 1, equation 1) and to the four "S" Supports variables (column 2, equation 2) are respectively 14.69% and 37.57%. They allow us to say that the two components of the "all-in" rating (intrinsic credit quality and the environment supports) have considerable weight in the allocation of this rating but with a large superiority for the second components. Then, the explanatory power of the regression of the class numerical values to the fourteen variables of the two components (column 3, equation 3, model 1) is 50.11%. From these results, we can say that our first hypothesis H 1 that states, "the determinants of the "all-in" rating belong to the two components: intrinsic credit quality and support of the environment" is confirmed.
Overall, the model 1 shows that for each factor of the intrinsic credit quality (CAMEL variables), there is at least a relevant variable (exception of "Earnings" factor) and for the environment supports ("S" variables), two variables were relevant. Specifically, we observe, on the one hand, a positive effect of the adequacy of the capital (measured by CPAO/TAA), Liquidity (measured by TD/TAA) and Supports (measured by RS M and LnTAA) on the probability of being well classed. On the other hand, we observe a negative effect of bad asset quality (measured by ANP/EC and CON/PMC) and the lack of efficiency (measured by CE/TAA). For the "Earnings" factor, the two explanatory variables present negative (non-expected) coefficients although they are not significant. This result can be explained by a marginal influence of the profitability on "all-in" rating in 2012 a period characterized by the deep crisis of the European debt one of the consequence of sub-prime crisis.
In addition to the low Pseudo R2 (14.69%), the regression of the class numerical values of "all-in" rating to the ten CAMEL variables (column 1, equation 1) presents only two relevant variables (ANP/EC and CE/TAA). With these results, we can say that our hypothesis H 2 that states, "CAMEL factors explain partly the "all-in" rating" is confirmed. H 3 and H 4 are confirmed too. In fact, the sovereign rating of the bank establishment country and the size of the bank have highly significant (at 1%) estimated coefficients with the expected signs. However, H 5 and H 6 are infirmed. The non-significance of the capital origin (measured by the dummy variable OC) and the bank activity (measured by the dummy variable ACT) can be explain by our sample characteristics. In fact, they are a low public or semi-public frequency of banks (31/128) and a development level heterogeneity (33/128 developing country banks) in our sample (Note 14).
The sovereign rating and the bank size appear the most relevant variables. Indeed, these variables RSM and LnTAA appear significant coefficients with the original and the bootstrapping with 1000 replications samples. In other words, in addition to their significances at 1%, their percentages of "BIF" equal to 100%.
5.2.2
Relation between "All-In" and "Stand-Alone" Ratings
The Table 7 summarizes the regressions of "all-in" ratings using "stand-alone" rating as an addition explanatory ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 9; 2018 variable. The results show that the Pseudo R2 of the regression of "all-in" rating with the only "stand-alone" rating variable is over 27% (column 1). Then, we observe how with the adding of this variable, the explanatory power of each equations increase without causing multicollinearity (columns from 2 to 4). In model 2, the "stand-alone" rating with the sovereign rating, the bank size and Liquidity (measured by TD/TAA) appear the most relevant variables with a coefficient significance at 1%, but only the sovereign rating continues to have a percentage of "BIF" equal to 100%.
To confirm that the "stand-alone" rating improves the statistic quality of "all-in" rating models, we perform the Akaike Information Criterion "AIC". The comparison of the results with and without this additional variable show that the AICs in table 7 (with) are lower than the AICs in table 6 (without) for each corresponding equation. This improvement can be explain by the complementary qualitative factors content in "stand-alone" rating that are eliminated in our quantitative model. Moreover, the confidential information arising from meetings of analysts in CRAs with bank officials, the experienced analyst opinion used to assess the bank intrinsic credit quality and the ordinary external supports emphasis on the macro-economic factors generate the added explanatory power of the regressions with "stand-alone" rating variable.
In order to improve the analyses of the relation between these two ratings and our CAMEL"S" model, we also run three regressions, presented in table 8, of the "stand-alone" rating with each set of variables. Our results show that "stand-alone" rating contents a part of external supports, which confirm Moody"s revelations. In fact, in one hand, the Pseudo R2 of "stand-alone" rating regression with the four support variables is more than 24%. In other hand, the Pseudo R2 of "stand-alone" rating regression with the fourteen variables is better than the Pseudo R2 of "stand-alone" rating regression with CAMEL variables (respectively 33.19% and 12.96%) . Moreover, the comparison of the results of different equation regressions with "all-in" rating in table 6 and with "stand-alone" rating in table 8 shows a superiority of the Pseudo R2 for "all-in" rating regressions of the same set of variables.
These results with those in table 7 allowed us to say that "stand-alone" rating contents less information about bank credit risk than "all-in" rating but more than CAMEL variables.
From these results, we can say that our hypothesis H 7 that states, "the "stand-alone" rating complete the information"s about bank credit risk measured by the "all-in" rating that our CAMEL"S" model do not contain" is confirmed. Notes. 1-By calculating the Variance Inflation Factor (VIF). 2-By using the "Bootstrap Inclusion Fractions "BIF" test with 1000 replications. The model is even more stable that the BIF minimum is high. The % BIF min. (Vi) 1000 rep. is the percentage of minimum "BIF" of the significant variable (vi) with 1000 replications. The % BIF max (Vi) 1000 rep. is the percentage of maximum "BIF" of the significant variable (vi) with 1000 replications. Variable definitions: VNCM15= Numeric value of Moody"s "all-in" rating class of July 2012; VNBSFR= Numeric value of Moody"s "stand-alone" rating "BSFR"of July 2012; CPAO/TAA= Common shareholders equity % Total adjusted assets; RTier1= Tier 1 capital ratio;
CON/PMC= Net "charge offs" % Average customer loans; ANP/EC= Non-performing assets % Total credits; CE/TAA= Operating expenses % Total adjusted assets; PHI/PNB= Operating non-interest income % operating income; RAOAP/TAA= Net operating income before provisions % Total adjusted assets; RN/TAA= Net income % Total adjusted assets (ROA); TPN/TAA=Total Net loans % Total adjusted assets; TD/TAA= Total deposits % Total adjusted assets; RS M= Moody"s sovereign rating of the country of establishment of the bank on the date of rating; LnTAA= Total adjusted assets from last 12-31 preceding the year of rating (natural Log); OC= Dummy variable for public banks or semi 1 and 0 for private banks; ACT= Dummy variable 1 for universal banks or having three activities and more, and 0 elsewhere. Table 10 . Matrix of confusion by classes using the "CAMEL"S" + Stand-alone rating" model of the "all-in" rating Source. Author" calculation.
Use of the Bootstrapping Approach to Test the Robustness of the Models
The results with the Bootstrapping approach show that not all the variables maintain their significance. For model 2 (table 7, column 5), only Liquidity factor (measured by TD/TAA), two "S" variables (RS M and LnTAA) and the "stand-alone" rating remained relevant. For model 1 (table 6, column 4), we find, with the Liquidity and the two "S" variables, Capital and Assets respectively measured by CPAO/TAA and CON/PMC as remained significant variables. Overall, the results with the approach "Bootstrapping" confirm the most of the results with the original sample and of ours hypotheses. In addition, despite the loss of significance of some variables, theirs minimum BIF of significant variables with 1000 replications are higher than 60.30% (for the variable ANP/EC in the model 1) and 36.10% (for the variable ROA in the model 2).
Conclusion
This paper contributes to the existing literature by focusing on the factor determinants of the "all-in" rating after completion of the BCRR methodology revision in response to the sub-prime crisis. The results are consistent with those of previous theoretical and empirical studies. They confirm that the intrinsic credit quality and support of the environment measured respectively by CAMEL and proposed "S" factors explain well the "all-in" rating. It is even higher as the sovereign rating of the country of the bank and its size are. In addition, the capital adequacy and good quality of the assets, the liquidity of the bank and the management are positive factor influences. The profitability is also a relatively important factor for the attribution of the rating "all-in" but it appears to have a not expected negative influence that can be explained by the characteristics of the sample and the period of the study. The sovereign rating of the bank establishment country, the size and the "stand-alone" rating of the bank are the most relevant variables. The "stand-alone" rating contents less information about bank credit risk than "all-in" rating, but more than CAMEL variables and incorporate a part of the external support information.
At the end of this work, we can conclude that although we have tried to contribute to the existing literature, this research work cannot hide the existence of certain limits. Indeed, because of the non-availability of the data, we have excluded some explanatory variables, considered relevant by CRAs in the BCRR allocation, including variables related to the credit quality of potential supporters of the bank in case of difficulties including the shareholders and the members of the group. In addition, we restricted our sample to the banks of the EMENA; samples from other regions could complement more analysis.
The modeling of the bank credit risk rating, the findings and limitations mentioned can open new horizons in potential areas of investigation that could be the subject of subsequent research.
